All operations were carried out under dry argon using standard Schlenk techniques. Solvents and reagents were purified and dried prior to use. Deuterated solvents were dried over potassium (toluened8), calcium hydride (CD2Cl2). All solvents were purified using MBRAUN Solvent Purification Systems (MB-SPS-800). L-Lactide and rac-Lactide were purchased from Aldrich and further purified by crystallization from anhydrous toluene and sublimed under vacuum. (S)-methyl lactate was purchased from Aldrich, dried over molecular sieves and distilled under argon. 2-metoxyphenol, 2-(methylamino)ethanol and 2-(isopropylamino)ethanol were purchased from Aldrich and dried over molecular sieves. HN( 
Synthesis of 3:
A stirred solution of Me3Ga (0.267 g, 2.3 mmol) in methylene chloride (5 mL) was cooled to −78 C, and the solution of HN( i Pr)CH2CH(CH2OPh)OH (0,486 g, 2.3 mmol) in CH2Cl2 (1 ml) was added dropwise. After addition the reaction mixture was allowed to warm to a room temperature and stirred for 2 hours until gas evolution essentially ceased. Solvent and volatile residues were then removed under vacuum to give yellow oil, which was subsequently recrystallized from Et2O/hexane solution at −20 °C to give white crystals, which were washed twice with 3 mL of hexane and dried under vacuum to give 3 (0.461 g, 65%). Details of polymerization studies of rac-LA. In a typical run, the methylene chloride solution (20 mL) of rac-LA (0.9 g, 6.24 mmol) and the catalyst (0.12 mmol, unless different amount was noted) (and an appropriate amount of aminoalcohol and amine, if mentioned) were thermostated for the indicated time. Each polymerization was quenched by the addition of HCl solution (5%, 50 mL). The organic phase was separated, washed twice with water (50 mL), and dried under vacuum to give PLA as a white solid. 1 1 H NMR (CDCl3, 400 MHz) spectra of PLA obtained by polymerization of 50 eq of rac-LA with 2 as an initiator, in toluene at 40˚C, 144h.
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Figure S10. Homonuclear decoupled 1 H NMR (CDCl3, 400MHz) spectrum of the methine region of of PLA obtained by polymerization of 50 eq of rac-LA with 2 as an initiator, in toluene at 40˚C, 144h.
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Figure S11.
1 H NMR (CDCl3, 400 MHz) spectra of PLA obtained by polymerization of 50 eq of rac-LA with 2/piridine 1:6 as an initiator, in toluene at 40˚C, 144h. as an initiator, in toluene at 70˚C, 24h; and after that the temperature was reduced to 40˚C, 6 eq of DMAP and 80 eq of rac-LA was added and reaction was carried out for additional 288h. Figure S53 . MALDI-TOF spectrum of PLA (2-(4'-Hydroxybenzeneazo)benzoic acid -HABA was used as a matrix) obtained by polymerization of 50 eq of rac-LA with 2 as an initiator (Table 1, Figure S57 . MALDI-TOF spectrum of PLA (2-(4'-Hydroxybenzeneazo)benzoic acid -HABA was used as a matrix) obtained by polymerization of 50 eq of rac-LA with 2/DBU 1:2 as an initiator (Table  1, 
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Crystal structure determination
Single crystals suitable for X-ray diffraction studies were selected under a polarizing microscope, mounted in inert oil and transferred to the Oxford Diffraction κ-CCD Gemini A Ultra diffractometer. Table S1 , Supporting information. CCDC1569393-CCDC1569395 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 
